Net inotropic plasma activity in canine hypovolemic traumatic shock: low molecular weight plasma fraction after prolonged hypotension depresses cardiac muscle performance in vitro.
Numerous studies report controversial results about the occurrence and role of cardiodepressant substances in various forms of circulatory shock. We investigated the net inotropic effect of the low molecular weight fraction (mol wt less than or equal to 1,000) of plasma in prolonged canine hypovolemic traumatic shock using an in vitro guinea pig papillary muscle assay (isotonic mode). The shock plasma fractions (ultrafiltrates) after 4 hr of hypotension (mean arterial blood pressure 40-50 mm Hg) and immediately post-reinfusion significantly depressed papillary muscle function (P less than .02). The extent of papillary muscle shortening was decreased by 49.5 +/- 9.9% in pre- and 50.6 +/- 10.0% in post-reinfusion plasma ultrafiltrates (mean values +/- standard error of the mean; n = 6 shock experiments). In contrast, both the plasma ultrafiltrates from ten non-anesthetized healthy dogs and the control ultrafiltrates obtained prior to onset of shock in the experiments (-6.4 +/- 2.6; n = 6) induced no significant change of the in vitro performance of papillary muscle contraction. These results were achieved with plasma fractions in which ionized calcium and pH were adjusted to concentrations equivalent to the bioassay solution. Lactate acidosis and severe hypoglycemia (1.97 +/- 0.43 mM post-reinfusion) occurred in the shock experiments. Lack of energy substrate (glucose) was not responsible for the in vitro depression. Four depressive shock ultrafiltrates with glucose concentrations adjusted to control ultrafiltrate levels induced a 66.6 +/- 8.8% decrease in the extent of papillary muscle shortening. These results suggest that the possible occurrence of high net negative inotropic activity in plasma, especially just post-reinfusion, may play a role in the pathogenesis of irreversible circulatory shock.